60''E longitude with an altitude of 2812masl. The site receives a mean annual rainfall of 1056mm with minimum and maximum temperatures of 6 0 C and 22 0 C, respectively. The soil is clay with an average pH of 5.4. Experimental plots were established in October, 2014/15. The experiment comprised a factorial combination of four levels of N (0, 23, 46, and 96 kg ha -1 ) and four levels of P (0, 10, 20 and 30 kg ha -1 ) arranged in Randomized Complete Block Design (RCBD) with three replications. The sources of N and P were urea (46% N) and triple superphosphate (TSP) (46% P2O5), respectively. Stevia (rebaudiana Bertoni) was used as a test crop. For seedling preparation, soft stem cutting of 15 cm length was taken from one-year-old disease-free Stevia mother plants maintained at Wondo Genet Agricultural Research Center botanical garden. Seedlings were raised in the nursery for three months in polyethylene pots. Transplanting was done in October 2015. A spacing of inter-row 50 cm and intra-row 30 cm were used for transplanting. Nitrogen fertilizer was applied in three equal splits in each year's (following the treatment), 1/3 during transplanting, and the remaining N was applied on top dressed in two equal splits at subsequent ratoon plant immediately after the first and second harvest done. The full dose of phosphorus fertilizer was applied at transplanting following the treatment. This was followed and maintained for each cutting throughout the crop season during both the years. First cycle harvesting was done four months after transplanting; the plants were cut uniformly 15 cm above the ground level whereas the succeeding crops were harvested at a regular interval of three months for two consecutive years. All pertinent data were collected from net plot five selected plants excluding plants from either end of the rows.
Soil Analysis
Soil samples were collected from a depth of 30 cm before planting at random, and one complete composite sample was prepared to determine the particle size distribution and chemical properties of the soil. Soil texture was determined by Bouyoucos hydrometer method (Day, 1965) , Organic matter determined based on the oxidation of organic carbon with acid dichromate medium following the Walkley and Black method And total N determined by Kjeldahl method (Dewis and Freitas, 1970) and available soil P determined using Olsen and Dean (1965) method. Soil pH determined in 1:2.5 soil: water ratio using a glass electrode attached to a digital pH meter Data on plant height, number of branches per plant, were recorded from each harvesting cycle and each year and the average value of year was used for analysis. In addition to this, the cumulative value of fresh leaf weight, fresh aboveground biomass, and dry leaf weight in kg ha -1 was taken three times each year and the values summed up and the average value of two years was used for analysis.
Data Analysis
All data were subjected to analysis of variance (ANOVA) using Statistical Analysis Software (SAS, 2002) . The difference among significant treatment means was tested using the least significant difference (LSD) at 5% level of significance.
RESULT AND DISCUSSION

Major Physico-Chemical Properties of the Soil
The result of the physical and chemical analysis of experimental soil revealed that the textural class of the surface soil (0-30cm) was clay with a particle size distribution of 14% sand, 28% silt and 58% clay. According to Tekalign (1991) and Landon (1991) , the chemical analysis showed that the soil was moderately acidic with relatively low nitrogen, low organic matter, and low organic carbon and high available phosphorus. The available P, total N and organic carbon of the soil were 24mg kg -1 , 0.12%, and 2.3% respectively. Such soil often responds to P and N application according to Amar (1999) and Landon (1991) 
Plant Height and Number of Primary Branch Per Plant
The main effect, as well as the interaction effect of N and P, did not show a significant difference (P>0.05) on the plant height of Stevia ( Table 2 ). The interaction effect of nitrogen and phosphorous on the number of primary branch per plant were significant (P<0.05); however the main effect of nitrogen and Phosphorous didn't affect the number of primary branch per plant (Table2). Maximum number of primary branch per plant (44 plant -1 ) was obtained in a response of combined application of 69/20 NP kg ha -1 which was statistically parity with number of primary branch per plant (39),(39),(42),(41) & (42) obtained at the combined application of 23/10NP kg ha -1 , 23/20 NPkgha -1 , 23/30 NPkgha -1 , 46/0 NPkgha -1 , 46/10 NPkgha -1 respectively, followed by the combined application of 0kg ha -1 +30 Pkg ha -1 , 69 Nkgha -1 +10P kg ha -1 , 69Nkgha -1 +30Pkgha -1 . 
Table3. Main effects of nitrogen and phosphorous on average plant height and Dry leaf weight of
Fresh Leaf Weight (t ha-1) and Dry Leaf Weight (t ha-1)
The application of nitrogen was significantly (P<0.05) affected fresh leaf weight; while no significant variation in fresh leaf weight was observed due to the application of phosphorus. The interaction
The Response of Stevia (Stevia Rebaudiana L.) to Nitrogen and Phosphorous Fertilizer Rates at Menagesha, West Ethiopia effect of nitrogen and phosphorus was also found to be significant on fresh leaf weight ( Table 2) . Although the results were inconsistent, the interaction of nitrogen with phosphorous significantly influenced the fresh leaf weight of stevia. Maximum fresh leaf weight (19.3 t ha -1 ) was recorded from the combined application of 69/20 kg ha -1 which was in statistical parity with the fresh leaf weight obtained in response to the combined application of 23/10, 23/20, 23/30, 46/0 and 69/10 NP kg ha -1 .
Increasing the rates of nitrogen rates from 0 to 23 N kg ha-1 with phosphorous rates resulted in higher fresh leaf yield; beyond that showed decreasing trend except for the combined application of 69/10 and 69/20 NP kg ha -1 . Increasing nitrogen and phosphorous rates from 0 to 23/30 NP, and 69/20 NP kg ha -1 resulted in about 39.3%, and 56.4% additional increased in fresh leaf weight. The significant increase in fresh leaf weight in response to the increased rates of nitrogen and phosphorous application might be ascribed to the increased availability of nitrogen in the soil for uptake by plant roots, which may have sufficiently enhanced vegetative growth through increasing cell division and elongation. Significant differences were observed due to the main effect of nitrogen on the dry leaf weight of Stevia. However, the main effect of phosphorous, as well as its interaction with nitrogen, did not affect dry leaf weight. Increasing the rate of nitrogen application from 0 to 23 kg N ha -1 resulted in about a 27.1% additional increase in the dry leaf yield. However, the dry leaf yields obtained at 23, 46 and 69 kg N ha-1 were in statistical parity (Table 3 ). Confirming the results of this study, Rashid et al. (2013) reported that dry leaf yield increased significantly at 60 kg N ha -1 compared to the control treatment. Conduct experiment at Egypt also showed a significant increase in dry leaf biomass yields of Stevia when nitrogen fertilizer was increased from 10 to 30 kg N ha -1 wherein the dry leaves yield increased by 64 percent compared to a lower dose (Allam et al., 2001) . This result is in contradictory with that of Aladakatti, et al. (2012) who reported that dry leaf yield increased significantly from 9.5 to 11.42 t ha -1 due to increased nitrogen application from 200 to 400 kg N ha -1 . Increased dry leaf yield was also reported by Shock (1982a) in Japan with a moderate application of nitrogen, phosphorus, and potassium.
Fresh Above-Ground Biomass (t ha-1)
Fresh aboveground biomass was significantly (P<0.5) influenced by the main effect of nitrogen and its interaction with phosphorous. However, the main effect of phosphorous didn't affect fresh aboveground biomass weight (Table 2) . Significantly maximum fresh above-ground biomass (28.34 t ha -1 ) was obtained with the combined application of 23/30 NP kg ha -1 , which was in statistical parity with the fresh above-ground biomass obtained in response to the combined application of 23/10, 46/0, 69/20 NP kg ha -1 . This could be attributable to the significantly maximum number of branches per plant and fresh leaf weight obtained that contribute to the higher fresh above-ground biomass weight. The lower fresh above-ground biomass weight was recorded at nil rates of NP kg ha -1 and 0 N kg ha -1 combined with all rates of phosphorous application as well as at the combined application rates of 23/0,46/10, 46/20,46/30, 69/0, 69/30 NP kg ha -1 . Increasing rates of nitrogen from 23 to 46 and 69 N kg ha -1 the result was not constant. With increasing nitrogen application rates, the fresh aboveground biomass increased, and this increase was observed only at the combined application of 46/0 NP kg ha -1 and with the combined application of 69/20NP kg ha -1 the results were inconsistent. The higher rate of nitrogen might have resulted in more vigorous plant growth, particularly information phase or vegetative growth, such as stem, and leaf. A similar result was reported by Aladakatti, et al. (2012) increased fresh above-ground biomass with the nutrient level of 400 N kg ha -1 and 200 Pkg ha -1 . Maheshwar (2005) also reported that the application of 105:30:45 kg NPK/ha recorded significantly higher above-ground biomass due to a maximum number of leaves per plant and branches per plant as compared to lower doses of nitrogen and phosphorous.
Fig. Field status during experimental period
CONCLUSION
It could be concluded that the two consecutive study years result showed that nitrogen and phosphorus application significantly increased growth and biomass yield of Stevia. The optimum economic fresh leaf yield (19.29 t ha-1) and dry leaf yield (4511kg ha -1 ) were obtained in response to the combined application of 23 N kg ha -1 with 10 Pkg ha -1 . Therefore; around Menagesha and similar agroecology, soil nutrients condition should apply 23kg ha -1 nitrogen + 10 kg ha -1 phosphorus to optimize the economic yield of Stevia.
